Euphoric and mixed (dysphoric) manic symptoms have different response patterns to divalproex and lithium in acute mania treatment, but have not been studied in relationship to maintenance treatment outcomes. We examined the impact of initial euphoric or dysphoric manic symptomatology on maintenance outcome. Randomized maintenance treatment with divalproex, lithium, or placebo was provided for 372 bipolar I patients, who met improvement criteria during open phase treatment for an index manic episode. The current analysis grouped patients according to the index manic episode subtype (euphoric or dysphoric), and evaluated the impact on maintenance treatment outcome. The rate of early discontinuation due to intolerance during maintenance treatment was higher for initially dysphoric patients (N ¼ 249) than euphoric patients (N ¼ 123; 15.7 vs 7.3%, respectively; p ¼ 0.032). Both lithium (23.2%) and divalproex (17.1%) were associated with more premature discontinuations due to intolerance than placebo (4.8%; p ¼ 0.003 and 0.02, respectively) in the initially dysphoric patients. Among initially euphoric patients, treatment with lithium was associated with significantly more premature discontinuations due to intolerance compared to placebo (18.2 vs 0%; p ¼ 0.03), and divalproex was significantly (p ¼ 0.05) more effective than lithium, but not placebo in delaying time to a depressive episode. Initial euphoric mania appeared to predispose to better outcomes on indices of depression and overall function with divalproex maintenance than with either placebo or lithium. Dysphoric mania appeared to predispose patients to more side effects when treated with either divalproex or lithium during maintenance therapy.
INTRODUCTION
Recent randomized, placebo-controlled trials in patients with bipolar I disorder have demonstrated the significant but limited prophylactic efficacy of lithium, divalproex, lamotrigine and olanzapine (Bowden et al, 2000 (Bowden et al, , 2003a Calabrese et al, 2003; Tohen et al, 2003) . However, little data exist to aid psychiatrists in selecting the treatment most likely to be well tolerated and efficacious during maintenance therapy for a given patient.
Most treatment guidelines recommend that if a drug proves effective initially it be continued as the maintenance treatment, unless side effects preclude long-term use of the agent. Several studies indicate that patients with dysphoric, or mixed mania have relatively poor acute responses to lithium, and are significantly more likely to respond to divalproex (Keller et al, 1986; Keller 1988; Secunda et al, 1985 Secunda et al, , 1987 Himmelhoch and Garfinkel, 1986; Freeman et al, 1992; Swann et al, 1999) . Several reports suggest that mixed manic patients have generally worse illness courses than euphoric (pure) manic patients (Turvey et al, 1999; Keller, 1988) . No study has addressed whether pure or mixed manic symptomatology initially is associated with differential treatment effectiveness of mood stabilizers during maintenance therapy. This study examines in further detail the maintenance efficacy and tolerability of divalproex and lithium in relationship to euphoric or dysphoric manic symptomatology during the acute episode antecedent to blinded, randomized treatment with divalproex, lithium, or placebo for 1 year.
PATIENTS AND METHODS
Methodology for this study has been previously described in detail (Bowden et al, 2000) . This report describes additional analyses of a trial that randomized 372 bipolar I patients to maintenance treatment with divalproex, lithium, or placebo, after having recovered from an index manic episode within 3 months of onset (Bowden et al, 2000) . Eligible patients were between the ages of 18 and 75 years old with a diagnosis of bipolar disorder, type I; a history of rapid cycling was not exclusionary. The index manic episode was diagnosed by the Structured Clinical Interview for DSM-III-R (SCID; Spitzer et al, 1990; American Psychiatric Association, 1987) , which does not provide a diagnosis of mixed mania. The initial open phase lasted 3 months or less, followed by a 52-week, randomized maintenance phase. During the open phase, the index manic episode was treated at the discretion of the investigator, including treatment with divalproex, lithium, both agents, other drugs, or no mood stabilizer. Thus, the criteria for randomization could be met with or without drug treatment during the open phase. Psychotropic medications other than divalproex or lithium were discontinued before randomization. At the end of the open phase, eligible patients were randomized in a 2 : 1 : 1 ratio to divalproex (n ¼ 187), lithium (n ¼ 91), or placebo (n ¼ 94).
Patients were classified as having euphoric or dysphoric mania during the index episode at the time of the highest scored Mania Rating Scale (MRS). The highest score was from the initial assessment in nearly all patients. The criteria for dysphoric mania were defined as the presence of the depressive mood item from the Schedule for Affective Disorders and Schizophrenia (SADS) Depressive Syndrome subscale (DSS), and at least one additional DSS item: worry, self-reproach, negative evaluation of self, discouragement, suicidal tendency, feeling of fatigue, loss of interest, or social withdrawal (Swann et al, 1997) . Each of the nine DSS items was scored from 0 (absent) to 5; a score of 1 or more indicates that the symptom was present. Patients not meeting the criteria for dysphoric mania were categorized as euphoric (pure) mania.
Study visits were conducted weekly or every other week for the first 12 weeks of the maintenance phase, and then monthly. Patients could only be taking divalproex or lithium, but not both, on the day prior to randomization. Open-label divalproex or lithium was slowly withdrawn during the first 2 weeks of the maintenance phase, with concomitant upward dosage titration of the blinded study medication. Restricted use of rescue medications was allowed in order to minimize the recurrence of manic symptoms caused by withdrawal of open-label medication. Concomitant lorazepam (up to 6 mg/day) was permitted for a 14-day maximum period during the first month, and for no more than 7 days for the remainder of the study. Concomitant haloperidol (p10 mg/day) was permitted during the second consecutive week of lorazepam use in the first month only. Neither lorazepam nor haloperidol was allowed within 8 h before behavioral assessments.
Efficacy outcome measures that were established a priori included: time to a mood episode (any, mania, or depression), time in maintenance period, premature discontinuation rates, and mean change from baseline in scores on the MRS, DSS, and Global Assessment Scale (GAS), all derived from the SADS-Change Version. An additional outcome measure: time to a mood episode or premature discontinuation was a post hoc determined outcome measure designed as an indication of effectiveness, combining both elements of efficacy and tolerability of a treatment.
A manic episode was defined as an MRS score of at least 16 or requiring hospitalization. A depressive episode was defined as requiring antidepressant use or premature discontinuation from the study because of symptoms. Subjects with DSS scores X25 were treated with sertraline or paroxetine, and their data were censored from the analysis of time to mania relapse on the day that antidepressant treatment began.
All tests were two-tailed. Analyses were performed with the SAS System, Version 6 (SAS Institute, 1989). p-values p0.050 were considered statistically significant. Comparability of groups at baseline was assessed by one-way analysis of variance (ANOVA) or the Kruskal-Wallis test for continuous variables, by the Cochran-Mantel-Haenszel test for ordered categorical variables, and by Fisher's exact test for qualitative variables. Differences in rates of premature discontinuation overall and for intolerance were assessed by Fisher's exact test. Survival analyses of time to any mood episode, time to depression, time to mania, and time to any mood episode to premature discontinuation (whichever came first) were performed for the intent-to-treat sample (all subjects receiving at least one dose of study drug). Lifetable methods were employed to compare survival curves, and group differences were assessed by the log-rank test. Differences in time in study were assessed by one-way ANOVA. Differences in baseline and mean change from baseline to the average score for MRS and DSS scores from the SADS-C and for GAS scores were assessed both by a two-way ANOVA with factors for treatment, mania subtype, and treatment by mania subtype interaction, as well as by one-way ANOVA with either treatment or mania subtype as the factor.
RESULTS

Patients and Study Dosing
Demographic characteristics were generally comparable between the initially euphoric and dysphoric patient groups (Table 1 ) with the exception of time since last depressive episode and baseline DSS scores. Patients classified as initially dysphoric had a prior depressive episode that was significantly more recent than the patients classified as initially euphoric (434 vs 806 days; po0.001), and also had a significantly higher baseline mean DSS score (5.7 vs 3.5, respectively; po0.001; Table 1 ). Multiple psychiatric history variables were combined to calculate an index of illness burden including, whether ever hospitalized, age of onset of first mania episode, age of onset of first depressive episode, number of prior manic and prior depressive episodes, and number of days since most recent depressive episode. This assessment demonstrated significantly greater disease burden in the dysphoric mania patients compared to the euphoric mania patients (Mantel-Haenszel w 2 , p ¼ 0.013), which was primarily due to earlier age at first manic episode, earlier age at first depressive episode, and a more recent depressive episode.
There were no differences in the open medication received as a function of the type of mania (initially dysphoric or euphoric). Of the 247 patients classified as initially dysphoric, 89 (36%) were treated in the index phase with lithium, 104 (42%) with divalproex, and 54 (22%) with no mood stabilizer. Of the 122 patients classified as initially euphoric, 53 (43%) were treated in the index phase with lithium, 44 (36%) with divalproex, and 25 (20%) with no mood stabilizer. Likewise, there was no relationship between the open medication received and the randomized medication for either of the two mania subtypes. During the index episode, 49 patients were treated with both divalproex and lithium, of which 18 were euphoric and 31 were dysphoric. Of the 49, 32 were treated with divalproex closest to randomization, and 17 with lithium. Roughly equal numbers of each mania subtype were included in each of these open phase treatment groups.
The study drug was administered three times daily and the dose gradually increased based on body weight to target serum trough concentrations of 71-125 mg/ml for valproate and 0.8-1.2 mEq/l for lithium. By day 30 of randomized treatment, the mean (7SD) serum concentrations were 84.8729.9 mg/ml for valproate and 1.070.48 mEq/l for lithium; concentrations remained stable in subsequent months. Day 30 serum concentrations were similar for the initially euphoric and dysphoric patient subgroups. The mean lithium serum concentrations were 1.070.47 mEq/l for the initially euphoric subjects, and 1.070.49 mEq/l for the initially dysphoric subjects. The mean valproate serum concentrations were 85.8730.44 mg/ml for the initially euphoric subjects, and 84.2729.7 mg/ml for the initially dysphoric subjects.
Premature Discontinuations
For the entire sample, there was no significant difference (p ¼ 0.154) in premature discontinuation rates between the initially euphoric (63.4%) and initially dysphoric (71.1%) patients during the maintenance phase. Among initially euphoric patients, there were nonsignificant trends toward lower rates of premature discontinuation during the maintenance phase when treated with divalproex than with lithium (54.3 vs 77.3%; p ¼ 0.08) or placebo (74.2%; p ¼ 0.08; Table 2 ). There was no differential treatment effect on premature discontinuation rates within the initially dysphoric patients.
Efficacy
Time to mania or depression. For the full sample, there was no significant difference between the initially euphoric or dysphoric patients in the time to any mood episode. Similarly, there were no differences by treatment group in time to any mood episode for either dysphoric or euphoric patients.
Time to depression. For the full sample, there was no significant difference between the initially euphoric or dysphoric patients in the time to a depressive episode. Among initially euphoric patients, divalproex was significantly (p ¼ 0.05) more effective than lithium in delaying time to a depressive episode, and tended to be superior to placebo (p ¼ 0.11; Figure 1a ). There were no significant treatment-related differences in the dysphoric patients on time to a depressive episode (Figure 1b) .
Time to mania. For the full sample, there was no significant difference between the initially euphoric or dysphoric patients in the time to a manic episode. There were no significant treatment-related differences in time to mania for either dysphoric or euphoric patients.
Time to any mood episode or premature discontinuation. For the overall sample, there was no difference between initially euphoric and dysphoric patients on time to any Time in study. There was no overall difference in the time in the study between initially euphoric (mean ¼ 186.9 days) and initially dysphoric (mean ¼ 174.6. days) patients. Initially, euphoric patients treated with divalproex continued in the maintenance phase for a longer period of time (214.9 days) compared to initially euphoric patients treated with placebo (158.6 days; p ¼ 0.092), and significantly longer compared to initially euphoric patients treated with lithium (136.6 days; p ¼ 0.037). There was no significant treatment-related difference in the time in the study for initially dysphoric patients (156.9 days for lithium-treated, 188.4 for divalproex-treated, and 168.1 days for placebotreated patients).
Mean change in MRS, DSS, and GAS scores. The randomization baseline scores and mean change during randomized treatment on the MRS, DSS, and GAS are presented for each of the three treatment groups and the two manic subtypes in Table 3 . Baseline scores did not differ between euphoric and dysphoric groups, nor among the three randomized treatment groups for any measure. The randomization baseline scores were generally so low that subsequent changes that occurred during the maintenance phase were generally related to deterioration rather than improvement. Change in the MRS did not differ between euphoric and dysphoric groups, between any two of the treatment groups, nor was there a significant interaction between treatment and manic subtype. Similar results were observed when the two subscales of the MRS, the Manic Syndrome Scale and the Behavior and Ideation Scale, were analyzed separately. There was no treatment-related effect on DSS or GAS scores over the course of the trial in the initially dysphoric patients. Initially euphoric patients treated with lithium had significantly more deterioration in DSS scores than did patients treated with placebo (F 1,118 ¼ 5.78, p ¼ 0.018) or 
Tolerability
There were significantly more premature discontinuations due to intolerance in the initially dysphoric group (15.7%) compared to the initially euphoric group (7.3%; p ¼ 0.032), although no specific adverse event was reported significantly more frequently by the initially dysphoric patients. Maintenance treatment with either mood stabilizer was associated with increased intolerance in the initially dysphoric patients, as 23.2% of the initially dysphoric patients who received lithium maintenance therapy and 17.1% of those treated with divalproex maintenance therapy discontinued prematurely due to intolerance compared to 4.8% of those treated with placebo (p ¼ 0.003 and 0.02, respectively; Table 2 ). Significantly more initially euphoric patients treated with lithium (18.2%) discontinued prematurely due to intolerance compared to placebo (0%; p ¼ 0.03). There was no significant increase in intoleranceassociated premature discontinuations in the initially euphoric subjects treated with divalproex compared with placebo (Table 2 ). There were no significant treatment differences for any adverse events reported by either the initially dysphoric or euphoric subjects. Significantly fewer initially euphoric patients discontinued prematurely due to depression when treated with divalproex (7.1%) compared to placebo (22.6%; p ¼ 0.04; Table 2 ).
DISCUSSION
It has been previously noted that the polarity of the index episode predicts the polarity of relapse in maintenance studies ; mania begets mania, and depression begets depression. The data presented herein suggest for the first time that the dysphoric vs euphoric nature of mania predicts long-term tolerability and spectrum of efficacy. Dysphoria increased discontinuations due to side effects on both lithium and divalproex, whereas divalproex was more effective than lithium, but not placebo, in delaying depressive episodes in initially euphoric patients.
Previous acute treatment trials identified dysphoric mania as differentially more likely to respond to divalproex than to lithium (Secunda et al, 1985; Himmelhoch and Garfinkel, 1986; Freeman et al, 1992; Swann et al, 1997) . These are the first randomized data to address maintenance phase outcomes in patients initially characterized as dysphoric. In exploratory analyses of predictors of lithium response in other recent studies of lithium as maintenance treatment for bipolar disorder, an initial mixed mania presentation did not predict unfavorable response to lithium, whereas indices of greater overall severity did predict poorer lithium response (Tohen et al, 2002; Ketter et al, 2003; Bowden et al, 2003b) . The current results provide further support of greater illness severity as a predictor of poor lithium maintenance response, and therefore suggest a somewhat different set of predictors of response to lithium in maintenance phase treatment than in acute mania treatment.
Both drugs were significantly less well tolerated compared with placebo in the initially dysphoric manic patients. This is the first report of differential tolerability in long-term treatment between dysphoric and euphoric manic patients, with significantly worse tolerability in the dysphoric patients. It is possible that a generic contribution to the generally poorer outcomes reported with dysphoric mania is related to symptoms that are prominent in mixed mania, for example, irritability, physiological distress, autonomic overactivity, and anxiety (Swann et al, 2001; Andreasen and Grove, 1982) . Such symptoms might result in increased subjective awareness of any dysphoric feelings, whether or not consequent to drug therapy.
Among the initially euphoric manic patients, divalproex was more effective on indices of depression, both assessed as time to development or mean depressive symptomatology during maintenance treatment, as well as on GAS score. Additionally, divalproex was better tolerated than lithium among the initially euphoric mania patients. The combination of greater tolerability of divalproex and greater efficacy in controlling depressive symptoms likely contributed to the significantly better overall maintenance outcome of initially euphoric patients treated with divalproex than with lithium or placebo.
Lithium has been reported efficacious in numerous early acute bipolar depression studies (Zornberg and Pope, 1993) . Two recent maintenance studies have reported that lithium was not superior to placebo in delaying a new depressive episode, whereas lamotrigine was superior to placebo, with similar results in a combined analysis (Bowden et al, 2003a; Calabrese et al, 2003; Goodwin et al, 2004 ). An earlier maintenance study of lithium indicated an increased rate of depressive episodes in both rapid cycling and nonrapid cycling patients compared with placebo (Dunner et al, 1976) , and a crossover study indicated little long-term benefit on depressive symptoms in bipolar disorder (Denicoff et al, 1994) . However, a plausible mechanism for the worsening of depression, we observed in the initially euphoric manic patients treated with lithium is not selfevident. The consistently observed motor slowing consequent to lithium use in healthy control and bipolar patients might contribute to higher depression scores in patients who are no longer in a manic episode, with its attendant elevated energy and hyperactivity (Shaw et al, 1987; Swann et al, 2002) .
Several long-term bipolar studies have demonstrated that the key to improved long-term outcome in bipolar disorder is continued mood-stabilizer therapy (Revicki et al, 2005; Keck et al, 1998; Weiss et al, 1998) . One 12-month naturalistic comparison of divalproex vs lithium demonstrated no long-term outcome differences between subjects treated with divalproex vs lithium, but did demonstrate substantially lower total medical costs and better functional outcomes for those subjects that continued either divalproex or lithium therapy compared to those who discontinued therapy (Revicki et al, 2005) . The present results regarding long-term tolerability in initially dysphoric manic patients warrant increased attention by psychiatrists to adherence to treatment, and the interplay between adverse effects and efficacy of treatment regimens.
There are several limitations of these a priori planned analyses. Relatively sparse data were available from the open acute treatment phase. The criteria for randomization were deliberately set to select for randomization a group of patients nearer remission than response (Bowden et al, 2000) . Perhaps more important for the time to event analyses, the definitions of manic or depressive relapse required a full episode. This decision, a deliberate one, intended to avoid blurring the difference between a full episode and some worsening of continuation symptomatology from the initial index episode, contributed to a lower than anticipated rate of manic or depressive events, thereby reducing power. This design consideration did not affect analyses such as time in study or change in manic or depressive symptomatology, probably contributing to the greater sensitivity of these analyses. Since DSM-III R criteria are employed by the SCID, thereby not differentiating between euphoric and mixed manic episodes, we were unable to analyze the subset of patients with initially explicitly DSM-IV mixed manic states. However, the DSM-IV criteria are generally criticized as overly restrictive, and definitions similar to those employed here have been recommended (Swann et al, 1997; Akiskal et al, 2000) . The design was an unbalanced one, with twice the proportion of patients treated with divalproex as with placebo or lithium. This reduced power for lithium-placebo comparisons. A major purpose of the overall study was to develop data for regulatory consideration of divalproex maintenance therapy for bipolar I disorder. The lithium arm was included for purposes of assay sensitivity, comparison with divalproex, and determination of lithium performance in maintenance therapy under current diagnostic schemes and methods, particularly avoiding abrupt discontinuation of lithium, now understood to worsen near term illness course in bipolar disorder (Cavanagh et al, 2004) . Acute treatment was not randomly assigned, but was selected by the treating physician, which may have contributed to a possible selection bias. Finally, the criteria we employed to establish groups of euphoric and dysphoric manic patients differ from the syndromal criteria of DSM-IV (American Psychiatric Association, 2000), and identify a broader proportion of manic patients as dysphoric in character, consistent with most recent studies (Swann et al, 1997; Baldessarini et al, 2003; Cassidy and Carroll, 2001 ).
The results are of substantial clinical and heuristic relevance despite the above limitations. These are the first randomized, blinded maintenance data to indicate that patients with dysphoric manic features are particularly sensitive to adverse effects from at least divalproex and lithium. Plausible reasons that could be tested in future studies are that dysphoric symptomatology may include heightened subjective sensitivity to adverse drug effects, or that the neurobiology of dysphoric mania predisposes to higher adverse effect burden at a given treatment dosage (Swann et al, 1993) . They provide unanticipated evidence on maintenance outcomes for initially euphoric mania patients, with lithium appearing to worsen depression, whereas divalproex and placebo maintained depressive symptomatology at the level present at randomization. Despite the ability of divalproex to treat dysphoric mania more efficaciously than lithium, it did not provide greater prophylactic benefit than lithium in initially dysphoric patients. Despite lithium's established efficacy in euphoric mania acutely, it was relatively less efficacious than divalproex in prophylaxis for the initially euphoric manic patients. Thus, the results serve as an important reminder that treatment efficacy in acute mania does not necessarily predict treatment efficacy, or prophylaxis for emergent depressive symptoms.
